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(54) Moisture curable polymer composition and process for production thereof 

(57) A moisture curable polymer composition, which 

comprises (A) a polymer having at least two functional 

groups reactive with an isocyanate group selected from 

a hydroxyl group, a mercapto group and a mono-substi- 
tuted or unsubstituted amino group and further at least 

two hydrolyzable silyl groups in the molecule, wherein 

the silyl groups are introduced via a urethane bond or 
urea bond to the functional groups, and (B) fine parti- 
cles of an acrylic copolymer produced by copolymeriz- 
ing an acrylic monomer having one polymerizable 
unsaturated group and an acrylic monomer having two 
or more (meth)acryloyloxy groups, wherein the fine par- 
ticles of an acrylic copolymer (B) are homogeneously 
dispersed in the polymer (A), and a process for the pro- 
duction thereof. Said moisture curable polymer compo- 
sition is able to give a rubber-like cured product having 
excellent mechanical properties, high elasticity, high 
toughness and excellent adhesiveness and is useful as 
a coating material, sealant, or adhesive. 
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Technical Field 



This invention relates to a moisture curable polymer composition and a process for the product.on hereof. More 
D artilufar ly ^^MPdymer composition which comprises a polymer having at least two hydrolyzable silyl j , oups 
Sn Z ^ moS and toe particles of an acrylic copolymer, a part of the comonomers for said acrylic copolymer 
^^^S^^tS^^ polymerizable unsaturated groups, wherein the fine particles of an aery c 
SSi^hlSSSly dispersed in the polymer having hydrolyzable silyl groups. When the polymer compos - 

group and a mono-substituted or unsubstituted amino group. 
Prior Art 

It is known that a polyether having at least one reactive silyl group (e.g. a silanol group or a hydrolyzable silyl group) 
withi h^ecute can form a cured product having rubber elasticity by moisture curing and hence it to bM uad 
V ™«nn material a sealant and an adhesive. However, since it is not necessarily satisfactory in view of less 
Z^^rt^JSLm* when cured, it has been desired to develop a polymer ha«ng more 

mP ZTX^ers have studied tofind an improved polyether having a <«*W*%£* haS "* 
lent mechanical properties and excellent adhesiveness and have reported various products, for example, 

(i) a moisture curable polymer composition having improved weatherability ^^^^^^^ 
bv ccSlvmerizing an acrylic monomer selected from an alkyl (meth)acrylate, 2-hydroxyethyl (me h)ac ylate, a(yc.. 

y,^ 

teinna at least one hydrolyzable silyl group within the molecule, whereby fine particles of the esultmg acrylic 
, copol'ymer S hon^ogeneoLy dispersed in the said polyether (cf. Japanese Patent Second Pubhcat,on (Kokoku) 

SL^ofsScurable polymer composition having improved retention of rubber elasticity improved mechanical 
XS^^hJLL when cured, which is produced by homogeneously dispersing 1™*^*" 
aaSS copolymer obtained by vinyl polymerization of a high cohesive acrylic monomer mixture containing a leas 

, X^wh^ monomer (eg - a mixture of acrylonitrile ' meth ^' m i hacyl f S rt *2? 

SKaS S.) into a polyether containing at least one hydrolyzable silyl group wrthin the molecule (cf. Japa- 

ShSSa^l workabJity, which is produced by copolymerizing a monomer contaimng a polymerizable unsa tu- 
o rated™* n the presence of a poly^ 

theTeto a^d thereby dispersing homogeneously fine particles of an acrylic copolymer into said PO'V^^and 
S^oduS, a reactive silyl group via the functional group in the polyether. Said polymenzable uneatu- 
ratedtoLp"SnSng monomer is for example, monomers having no such a reactive funcbonal group , as epoxy 
?o7o reactive silyl group, hydroxyl group, amino group, isocyanate group, mercapto group, carboxyl group (e.a a 

(meth)acrylate and thioglycolic acid, etc.) (cf. Japanese Patent First Publication (Koka,) No. 5-194678). 

" in the above, "(meth)acrylic acid" includes acrylic acid and methacylic acid, V^i*^*** acrylate and 
mathJrdatP and "fmetMacrvlovloxy" includes acryloyloxy and methacryloyloxy, hereinafter the same. 

rubber elasticity including toughness is still insufficient. 
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improved. 
Summary D escri ption of the Inven tion 



. w ^ < im, on «nn te to orovide a moisture curable polymer composition, which comprises (A) a polymer 

-3389998 

which comprises steps of 



[in Process (a)]: 



unsubstituted 



polymer (A'); 
or alternatively, 



45 [in Process (I 



persed in the polymer (A). 
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potaiipri Description Qi the Invention 

Thestartlngpoly^sedln,^ 
react!.. -»th an isocyanate group, such as a ^'^"^Xb 10 carton atoms (a.g. methyl, athyl, 

' ^"rrsro"r^ 
30 ' 0 ir;:r~ 

on. oxide o, a mixture of propylene oxide and an other alM.n. oxrfe « «*£J^ ose « polygene gly 
„ ethylene glyool, propylene glyool, glyoerin. '^^^^"^'^^Z^ glycol, propylene gly- 
ools such as oligoglycol, (e,g. polyothylen, glyool ^^^X^^^Mom^oW.pa^^ 

HS-(RrS-S) n -R r SH 

temperature. Specific example is the compound of the formula: 

HS-(C2H4-0-CH 2 -0-C 2 H4-S-S) n -C 2 H4-0-CH2-0-C2H4-SH 

2S „„icha,e»mrn.rcia,,ya,ai,,u ^J^T l^K^ ^X^^^^^^^ 
molecular weight, 4000, manufactured by Toray Th.okol K.K.), and Tniokoi w lav a 
manufactured by Toray Thiokol K.K.). formula H,N-PPG-NH 2 which is commercially 

tain a reactive functional group (e.g. epoxy group ^ ea*ive s ^ grwj. J ^ group . CO ntainin g acrylic monomer 
mercapto group, car boxyl grou p^ Examp es ^^^^^^ isobuty. acrylate, am,! acry.ate, 
are acrylic esters (e.g. methyl acrylate, e h yl ac ylate , ' > > acrylate , 2 - hy droxyethyl acrylate, 2- 

35 hexyl acrylate, 2-ethylhexyl acrylate, cydohexyl a crylate n «*yl W V m J n , methacrylat e, ethyl methacr- 
hydroxypropyl acry.ate, dimethy.am-noe *y acry.ate, J^methaay ^ methaC ry,ate, 
ylate, n-butyl methacrylate, isobuty. ™^ y ^ 2-hydroxyethyl methacrylate, 2-hydroxypro- 

benzyl methacrylate, cyclohexyl acrylate, tetr f dimethylaminoethyl 
py, methacrylate, glycol ****** * J* ' jJJ^J^S^ viny.trimethoxysi.ane, 

40 methacrylate, etc.); vmylsrtanes having a^^ f J^S e ^ ) ^| a ne etc.); (meth)acryloyloxyalkylsilanes 
^ethyld." ^mlthacry.oyloxypropy.meth^. 
having a hydrolyzable group ^ 

imethoxysilane, r acry.oy.oxypropyltrimethoxysilane, y m ™yioy iwyp <w y equimolar amounts of 

acryloylisocyanate,acrylo y lethy.jsocyanat^ ^i, CheS K K ) v in J chLde, vinyl alcohol, acry.onitrile, styrene, 
versatate ("Veova", manufactured by J^^SL^/miftte^^ne v inylpyridine, maleic anhydride, vinylpyr- 
(meth)acylic amide, N-methy.olacrylic amide, N,N-dimethyl(meth)acrylamine vmyipyr a , 
Sidone.and the , ike. These monomers may be 

55 'nSa" — ing «o or more ( mem„o,»,oy,«» groups used In the preset, — Includes . com- 
pound of the formula: 
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R 2 

(CH 2 =C-COO) n -R 3 



1,6-hexanediol, 1,9-nonanediol), alkylene glycol or POW^ne gjycoi navng 1,3-butylene glycol, 

0l(meth)ac,»tat..V6-hexaned]c4^ 

mixture tends to become highly viscous or be gelated. (meth)acryloyloxy group- 

25 in addition to the above, the following oanjpaun* . "^^^ n ^ 8 %^,aciwe having two or 
containing acrylic monomer, for example, a polyjher (or ^W^we p n ^ & 

more (meth)acryloyloxy groups wh,ch ,s produced by reading a pol W ° eth ?J loylo ^ groups whiC h is pro- 
anate and a hydroxyalkyl ^f^f m ZS c ( ^2^^p^T2 P«U^^ - produced by 
duced by reacting a diepox,de and a (me h)acryhc ac id an y acryloyl chloride; and a urethane 

so capping the terminus of a ^V^^^J^^^J, ^droxyalky, acrylate. 
polyacrylate which . producer I by capp ng the terming ' for ^ acrylic copolymer fine 

In the polymer composition of the present invennon, ax lea&i a ^ mnnnmpr Wnen the one polymer zable 

particles sSfbe a two or more 

unsaturated group-conta.n.ng acrylic monomer « ^ ™ a ° ^ P ol&cular weight , and he nce, is swollen with 
35 dispresed in the base polymer havmg hydrolyzable s W group as res 9 u|ts unfavorab , y in increase of 
the surrounding dispesion medium (i.e. the ^^^^S^S^ ^ conventional additives 

"■est: ss^t»-JS2^-*-^**^'~— 

[Process (a)] 

45 Step(i):Pirst,each P rescribedamountoftheabove == 

acrylic monomer and two or more (meth)acryloyloxy V™?™^™* ™ ?ZSL polymer or an NHR-contain- 
presence of the starting polymer such as "O^.^i^^ni^lheBaylc 
ina Dolvmer fine particles of an acrylic copolymer having a particle size or 1 / i»i a 

The above copolymenzation reaction can be carried W eK , 

a,mcsphe,.o.an,„er lg aeand^ 

— ^^^^^^ 
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lyzable group as mentioned hereinbefore, and thereby a hydrolyzable silyl group can be introducted also into the 
acrylic copolymer fine particles. ,,■«,„ 
Step (ii): Thereafter, at least two hydrolyzable silyl groups are introduced into the starting polymer mdee* m 
ureThane bond or urea bond to the functional group (OH, SH or NHR) in the starting polymer by the following step 
00-1 or(ii)-2. 

Steo (ii)-1 ' The starting polymer (A') is reacted with an excess amount (to the functional group of the starting 
P olm% of an isocyanate impound (e.g. toluene diisocyanate, 4,4-diphenylmethane "»^»£m£ 
Siisocyanate, naphthylene diisocyanate, para-phenylene diisocyanate, tetramethylxylylene diisocyanate, hex- 
amethylene diisocyanate, dicyclohexylmethane diisocyanate, isophorone diisocyanate, lysine diisocyanate. 
2il2ne diisocyanate, cyclohexyl diisocyanate, toluidine diisocyanate) to form a free isocyanate 
r p 9 (NCoT « f then Ve resultant i/react J with about equimolar amount of an alkoxysilane having a func- 
tional group reactive with the NCO group (hereinafter, referred to as "NCO-reactive alkoxysilane ), by wh.ch a 

^tet^ 

pyltriethoxysilane, y-aminopropylmethyldimethoxysilane, N-amirK>eWaminop^ 
aLoethyiaminopropy^^ 

lane, Y -mercaptopropyltrimethoxysilane, r mercaptopropylmethyldimethoxysilane, and the like. 

Step m-2: The starting polymer (A') is reacted with an isocyanato-alkoxysilane ,n an amount of about equ.mo- 

lar to the functional group of the starting polymer (A% by which a hydrolyzable silyl group is introduced. 

The above isocyanato-alkoxysilane includes, for example, isocyanato-propyltriethoxysilane 'socyanato-Propyltri- 
methoxysilane isocyanato-propylmethyldimethoxysilane, isocyanato-trimethoxysilane, diisocynato<Jimethoxys>lane 

Mot e polymer to which at least two hydrolyzable silyl groups are introduced as above [the base polyme, W 
there are homogeneously dispersed fine particles of an acrylic polymer prepared by copolymerization of a one polym- 
acrylic monomer and a two or more (meth)acryloyloxy group-containing acryhc 
monomer to give the desired moisture curable polymer composition. 

[Process (b)] 

The Process (b) may be carried out under the basically the same conditions as the above Process fe) «cept that 
the step (i) and the step (ii) are carried out in the reverse order. That is, in (i>1 and (.>2 steps, the base polymer (A) 
T^^^aL compound and thereafter with an alkoxysilane having an ^f^.^^Z 
or s reacted with an isocyanato-alkoxysilane like in the steps (ii)-1 and (ii)-2 in the above Process (a) respectively, by 
rcS^Ihydrolyzablesilylg^ 

and thereafter, the copolymerization reaction of a one polymerizable unsaturated group-containing acryl.^onome 
and a L or more (me?h)acryloyloxy group-containing acrylic monomer is carred out ,n the presence of the polymer (A) 
oWafnS in the step (i')-1 or (?)-2, by which fine particles of the acrylic copolymer (B) are homogeneously dispersed into 
> the Dolvmer (A) to give the desired moisture curable polymer composition. ,^„ 0 u„ H ^ 
in the above moisture curable polymer composition, the acrylic copolymer fine part.cles may also include a hydro- 
lyzable silyl group, which is introduced by the following process (c)-1 , (c)-2 or (c)-3. 

Process (c)-1 : The copolymerization reaction of a one polymerizable unsaturated group-containing acrylic mono- 
,- mer and a ivo or more (meth)acryloyloxy group-containing acrylic monomer is carred out in the presence of cha n 
transfer agent having a hydrolyzable silyl group (e.g. r mercapto P ropylmethyldimethoxys,lane rmercaptoprapyh.n- 
methoxyslne) in an amount of 0.0001 to 1 % by mole, preferably 0.0005 to 0.05 % by mole based on the total 
amount of the above acrylic monomers. When the amount of the chain transfer agent ,s over 0.1 % by mole, the 
resulting acrylic copolymer tends to have disadvantageous^ a lower molecular weight. 

Process (c)-2: The copolymerization reaction of a one polymerizable unsaturated group-containing acryta mono- 
meTand a two or more (meth)acryloyloxy group-containing acrylic monomer is carred out by using at least one of 
th Jnylsilanes having a hydrolyzable group or the (meth)acr y ,oyloxyalkvlsilanes having a 
mentioned hereinbefore as a part of the one hydrolyzable unsaturated group-containing acryhc monomer said 
"nylsLe or (meth)acryloyloxyalkylsilane being used in an amount of 2.5 x 10" 2 % by mole based on the total 

s amount of the starting acrylic monomers. „ t ~ ninn nrrvHr mnnn- 

Process (c)-3: The copolymerization reaction of a one polymerizable unsaturated group- containing 
mer and a two or more (meth)acryloyloxy group-containing acrylic monomer is carred out by using a monomer 
selected from hydroxy (OH) group-containing acrylic monomers (e.g. 2-hydroxyethyl acrylate, 2-hydroxypropyl acr- 
EZSXSSflL Alate, 2-hydroxypropyl methacrylate, vinyl alcohol), amino group-containing acryhc 
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monomers (eg. dimethylaminoethyl acrylate, dimethylaminoethyl methacrylate, (meth)acrylic am,de N^ethylo- 
amWe dimethy amino-2-hydroxypropyl (meth)acrylate, morpholinoethyl (meth)acryla t^J^JjJ- 
Smacrv amine vinylpyridine, vinylpyrrolidone). isocyanate (NCO) group-containmg acryhc monomers (e.g^ 
SacrylS *•>■ merca P to (SH) Qroup-containing acryl.c monomers (aj a 

TeSonSSof^ 

„ ; or COoTgroup is usually used in an amount of not more than 2.5 x 10" 3 % by mole based on the total 
amount of the acrylic monomers. 

When the acrylic monomer having a reactive fuctiona. group selected from 0H ^^ 
. . «, *, rt J™ nnivmprizable unsatrated qroup-containing acrylic monomer in the copolymerization reaction as 

from the same isocyanato-alkoxysilane compounds as mentioned -n the Process (a), 
^fcieTuSnTan acr^ic monomer having an amino group as the reactive functiona, group, the aikoxysilane is an 
epoxyalkoxysilane compound selected from the following compounds: 

0 
/\ 

(CH 3 0) 3 Si-(CH 2 ) 3 -0-CH 2 -CH-CH 2 . 

A 

( C 2 H 5 0 ) 3 Si- ( CH 2 ) 3 -0-CH 2 -CH-CH 2 
( CH 3 0 ) 2 Si- ( CH 2 ) 3 -0-CH 2 -CH-CH 2 



45 



55 
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f" A 

( C 2 H 5 0 ) 2 Si - < CH a ) 3 -0-CH 2 -CH-CH 2 



(CH 3 0) 3 Si-(CH 2 ) ; 



/\ 

(CH 3 0) 3 Si-(CH 2 ) 4 -CH-CH z 



A 



(CH 3 0) 3 Si-(CH 2 ) 8 -CH-CH 2 
CH 3 CH 3 



/ \ 



( CH 2 =C-0 ) 2 Si- ( CH 2 ) 3 -0-CH 2 -CH-CH 2 

20 

In case of using an acrylic monomer having an eopxy group as the reactive functional group, the alkoxysilane is 
2 s an aminoSSatxysiiane (i .-aminopropyltrimethoxysilane^ raminopropylt^ 

imethoxysilane, N-aminoethylaminopropyltrimethoxys,lane, N - amin ° eth ^ m ' n ™^ 
diaminoisopropyltrimethoxysilane, r N-phenylaminopropyltrimethoxys,lane b,s(tr,methoxys ^^^.^^ 
in case of using an acrylic monomer having an NCO group as the react.ve functional group, the alkoxysilan ms a mem 
be se eiS from merLptoalkoxysilanes (e.g. r m e rcaptopropyltrimethoxysilane, "t^^^ST% 
so silane) and aminoalkyla.koxysilanes (e.g. Y -aminopropyltrimethoxys ane, ^^^^2 
aminopropylmethyldimethoxysilane, N-aminoethylaminopropyltnmethoxys,lane, ^ am ^ h ^Z^<^ 

b,s(tnmethoxys,lyl P ro- 

are not lowered. In addition, by introducing a hydrolyzable silyl group also into the acryhc polymer f ,ne parte**, the ten 
silestrenqth at breakage and elongation at breakage of the product is more improved. 

40 The Sure curable polymer composition of the present invention is useful as a coating material a sea ant, an 
a*3iTSSr«S22 prSe than that of the conventional polyethers having at least one reactive silyl group. 
Whe the rSS^SSle P^mer composition of the present invention is used for the above utlrt.es .there are ,nco^ 
JJS^S^iona. additives, such as fillers (e.g. calcium carbonate, talc, clay sil.ca, ^ P"£j ™ 
?e g dToctyl phthalate, dibutyl phthalate, dioctyl adipate, paraffin chloride, petroleum plast, «»«. «0« J 

45 adhesive promoter, curing catalysts, reinforcements, pigments, anti-saggmg agents, antioxdant, stabler, and ultrav, 

0,61 fhemdsture curable polymer composition of present invention is illustrated by the following Examples and Refer- 
ence Examples but should not be construed to be limited thereto. 



A polypropylene glycol having a number average molecu.ar weight of 10.000 (PP <J <^10 
Asahi Glass Co Ltd Japan) (105 g) is entered in a 300 ml volume separable flask and is heated at 80 C, and thereto 

ing polymer PPG. 
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After coding to 70»C, the reaction product is reacted with tdylene « ^^* 5 ^Z^^ 
hours to for. afree isocyanaU ^CO) ^^^^^^^L and the mixture is reacted 
ysilane (KBE-902, manufactured by Shin-Etsu Sil cone of ^pPG to give the desired moisture cur- 



tides is observed even after allowing to stand. spreaded to form a sheet 

The composition is mixed with dibutyl tin *»^^^^^^ (RH) for 7 days. As to 
having a thickness of 2 mm and ft. sheet modu,US ^ Mloo] t6n " 



Reference Example 1 



rimer ei ion r_w. K .- ; 

Examplensrepeatedexcep^^ 
tured by Asahi Glass Co.. Ltd., Japan) (105 g (KBM-802, 
thereto is added dropwise a m,xture of methyl methac y ate(45 QU me cap P wr ^ nitrogen ^ 

manufactured by Shin-Etsu Silicone f^^^^SSS^ **** added, and the mixture is stirred 
phere over a period of 4 hours, and at the ^ ^Xmle Seles of an acrylic copolymer dispersed in the PPG. 
for 2 hours to proceed the eopolymenzat^r^ £ for 24 hours t0 form a free 

After cooling to 70°C, the reaction product ^^^^^^^rJr^^^^ (KBE-902, 
isocyanate (NCO) group. After allowing tc > cool « om B '^^J^^ lB ^ W Hhrt^.by«hi* 
manufactured by Shin-Etsu Silicone ^^^^^to^ a moisture curable polymer composition. By 

in f2 same manner as in Example 1. The results are shown ,n Table 1. 
Raforpnre Example 2 

Apo.ypropy.ene glycol having a number average molecular weight of ^^^^^^S^ 
, both'eSeof & SAT-200, — ^ (45 g), r 

separable f.ask and is heated at 80'C .and thereto ■ addec stjrrj under nitrogen atmosphe re 
mercaptopropy^methyldimethoxysnane » ^^■^yj™ is further added, and the mixture is stirred for 2 
over a period of 4 hours, and at the same iwrato™, ■ J™ «J£ » ^ jn the base pol . 

hours to proceed the ^^1^^^^ * Woion asheet is prepared and cured with 

y ™^^^^ * - — m ™ - ^ EXamP,S 1 r6SU,tS ^ 



shown in Table 
Refen 



with moisture, and then various properties thereof are measured 



shown in Table 1 
45 Example 2 



rxarn rjic c 

flask with a reflux tube, an inlet of nitrogen gas. a 'Jr^^S^imrtroxya™ (KBM-802) (0.04 
is added drop*ise , mixture of ^^^^J^S^L^Y^ K.K.. Japan) (0.34 g) and 
g), ,,6- nexandiol dim«haaylate 

:;r,So» 

(3.47 g) is added to the above product, and the mixture ^~ 0 ^ e curable polym er composition having a milky 

ErES=?^===^ 



9 



EP 0 732 348 A1 



PPG (PML-4010, manufactured by Asahi Glass, Co., Ltd., Japan) (70 g) is entered in a 300 ml volume separable 
flask and s heated at 80°C, and thereto is added dropwise a mixture of methyl methacrylate (30 g), ethylene glycol 
SSESr^fl^'ECO (0-18 9). rmercaptopropylmethyldimethoxysilane (KB M-802; , flW3 tf, methacryby- 
loxypropyl trimethoxysilane (KBM-503, manufactured by Shi-Etsu Silicone Co., Ltd., Japan) (0.37 J ^ AIBN (0 5 g 
with stirring under nitrogen atmosphere over a period of 4 hours, and at the same temperature AIBN (0.30 g) . fur her 
addi and the mixtures stirred for 2 hours to proceed the copolymerization reaction to form f me part.cles of an acrylic 

hours to form a free isocyanate (NCO) group. After allowing to cool till room temperature, Y -am,nopropylmethyld,ethox- 
ysTnl (Se-902) (2 1^9) * added, and the mixture is reacted with stirring, by which a hydrolyzable s.lyl group .s ; -rtro- 
duS la th tenm Li i of the PPG to give the desired moisture curable polymer composition. By using this compose a 
miSS^^ with moisture, and then various properties thereof are measured in the same manner as 
in Example 1 . The results are shown in Table 1 . 



Table 1 



Properties 


Example No. 


Ref. Ex. No. 




1 


2 


3 


1 


2 


3 


Mso 


4.0 


4.1 


4.05 


5.9 


4.2 


4.5 


M-ioo 




6.4 


6.04 








(kg.f/cm 2 ) 














Tb (kg.f/cm 2 ) 


50.3 


41.8 


36.8 


25.1 


22.6 


28.0 


Eb (%) 


800 


700 


580 


350 


370 


320 



Example 4 

Preparation of an adhesive: 

The moisture curable composition obtained in Example 1 or Example 2 (each 50 parts by weight) is incorporated 
with a resin acid,reated calcium carbonate (25 parts by weight), calcium carbonate (15 parts by we.g U) an a.Mben- 
zene plasticizer (10 parts by weight) and y-aminopropyltrimethoxysilane (as an adhesive promoter, 3 parts by we.ght) 
to give one-pack, room temperature moisture curable adhesives (No. 1 and No. 2, respectively). 

The adhesiveness (onto various adherends) of the above adhesive No. 1 and No. 2 was compared ^ conven- 
tional one-pacK room temperature moisture curable urethane adhesive (No. 3) and two-pack, room temperature mois- 
ture curable epoxy-modified silicone adhesive (No. 4). 
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: results are shown in Table 2, wherein "o" means good adhesiveness and V means I 





Table 2 






Adherends 


Adhesive 




No.1 


No.2 


No.3 


No. 4 


Glass 




0 


X 




Coated surface 




0 


0 




Aluminum 


0 


0 


X 


0 


[Note]: 

(1) The curing conditions: 35°C, 


90 % RH for 7 


aays 

(2) Adhesive test: Peeling with hand after cutting 
with a knife. 



polymer. thereto is added dropwise a mixture of methyl methacrylate (45 g) , 

£X2Z in t^PG^ZUe sily. g-p at the termini to give the desired moisture curab.e polymer 



composition. 



PPG (PML-4010, manufactured by Asahi Glass, Co., Ltd., Japan) (105 g) is heated at 80 °C and added 
dropwSi mixture of methyl methacrylate (45 g), laurylmercaptane (0 J5 g), •^^^'S^K 
M«r EGft (0 27 a) and AIBN (0.23 g) with stirring under nitrogen atmosphere over a period of 4 hours, and AIBN 0.45 
g] fl IfurSe^ddS and the mixture is stirred for 2 hours to proceed the copolymerization reaction to form fme parties 

isocvanate (NCO) group. After allowing to cool till room temperature, r am 1 nopropylmethyld,ethoxysilane KBE 902 
(2 ^ 

of the pp G t0 giv e the desired moisture curable polymer composition. 



Example 7 



PPG fPML-4010 manufactured by Asahi Glass, Co., Ltd., Japan) (105 g) is heated at 80°C, and thereto is added 
dropw^^ 

enTglycol dimethacrylate (Light Ester EG)(0.27 g), 2-hydroxyethyl ^"^^ 5 Jf^^^^TZ 
ShoSgi^ 

dispersed within the PPG having hydrolyzable silyl group at the termini. 
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0 70-0, to the reaction mixture is addad tolylen. ""^'^^^J^l^ m, *» mixture is 



Table 3 



Properties 


Example No. 




5 


6 


7 


8 


M 50 


4.67 


5.8 


4.5 


5.2 


M 10 o 




9.2 


5.8 


8.9 


(kg.f/cm z ) 










Tb (kg.f/cm z ) 


51.60 


61.3 


45.2 


50.7 


Eb(%) 


700 


500 


600 


500 



Claims 



homogeneously dispersed in the polymer (A). 

^^^^^^^^^^^^ 



copolymer. 



3 Amoisturecurablepolymercompo^ 

mer have further a hydrolyzable silyl group within the molecule. 
4. A process for the production of a moisture curable po.ymer composition as set forth in claim 1 , which comprises 

steps of 

fl .pc***. an OT iis monomer M, « — jd jjvjn* = 
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group reactive therewith, by which introducing at least two hydrolyzable silyl groups via a urethane bond or 
urea bond within the molecule of the polymer (A 1 ). 

5. A process for the production of a moisture curable polymer composition as set forth in claim 1 , which comprises 
steps of 

(i) copolymerizing an acrylic monomer having one polymerizable unsaturated group and an acrylic monomer 
S two or more (me!h)acryloyloxy groups in the presence of a polymer havmg at least too toncjanal 
groups reactive with an isocyanate group selected from a hydroxyl group, a mercapto group and a nwnojub- 
stituted or unsubstituted amino group (A'), thereby dispersing homogeneously fine particles of the resulting 

least two hydrolyzable silyl groups via a urethane bond or urea bond within the molecule of the polymer (A). 

6. A process for the production of a moisture curable polymer composition as set forth in claim 1 , which comprises the 
steps of 

(i>1 reacting a polymer having at least two functional groups reactive with an isocyanate group sorted from 
a hydroxyl group a mercapto group and a mono-substituted or unsubstituted ammo group (A) with a dnsocy- 
anTec^^ 

tional group reactive with the isocyanate group, or (i>2 reacting the polymer having a east two fungal 
groups "(A as mentioned above with an isocyanato-alkoxysilane, by which introducing at least two hydrolyza- 
ble silyl groups via a urethane bond or urea bond in the molecule of the polymer (A ); and 
OH copolymerizing an acrylic monomer having one polymerizable unsatu rated I gr ««, and 
having^ or more (meth)acryloyloxy groups in the presence of the polymer (A) obtamed n the ato«0>1°r 
!>2, by which fine particles of an acrylic copolymer (B) produced by the above copolymenzation are homoge- 
neously dispersed in the polymer (A). 

7 A process according to any one of claims 4 to 6. wherein the acrylic monomer having two or more (m^yloy, 
tacy groups to be copolymehzed is used in an amount of not more than 1 0 % by mole based on the total amount of 
the acrylic monomers. 

8 A process according to any one of claims 4 to 7, wherein the polymer having at least two functional groups reactive 
Xn Senate group selected from a hydroxyl group, a mercapto group and a mono-substituted or unsubst, 
TJted am n7group is a member selected from the group consisting of a polyether polyol, a polyalkylene glycol a 
po^ramethylene ether glycol, a polycaprolactone polyoi, a polyester polyol a polybutadiene p^yo. a ^droxyl 
group-containing higher fatty acid ester, a liquid polysuffide polymer, and a polymer having an ammo group at the 
termini. 

9. A process according to any one of claims 4 to 8, wherein the acrylic monomer having two or more (meth)acryloy- 
loxy groups is a compound of the formula: 

R 2 
I 

(CH 2 =C-COO) m -R 3 

wherein R 2 is H or CH 3 , R 3 is a residue of an alkanediol having 4 to 10 carbon atoms, an alkylene glycol or poly- 
alkylene glycol having 2 to 6 carbon atoms, m is an integer of 2 or more. 

10. A process according to claim 9, wherein the acrylic monomer is a member selected frorr , the group < consisting of 
1,4 butanediol di(meth)acrylate, 1 ,6-hexanediol di(meth)acr y late, 1 ,9-nonaned,ol d.(meth)a cryla e neope ty gly 
col di(meth)acrylate, ethylene glycol di(meth)acr y late, Methylene ^^^^^^2 
di(meth)acrylate, polyethylene glycol (#200, 400. 600) di(meth)acrylate, 1,3-butylene glyco d,(me th aery tate, 
d Sy ene glycol di(meth)acrylate, polypropylene glycol di(meth)acrylate, tetraethylene aftrcol 

pylene glycol diacrylate, trimethylolpropane tri(meth)acry1ate, trimethylolethane tr,(meth)acrylate, pentaerythrrtol 
tri(meth)acrylate, pentaerythritol tetraacrylate. 
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1 1 A process according to any one of claims 4 to 9, wherein the fine particle of an acrylic copolymer produced by copo- 
to£££5 m acrylic monomer having one polymerizable unsaturated group and an acrylic monomer havmg 
two or more (meth)acryloyloxy group are introduced by a hydrolyzable silyl group. 

12. A process according to claim 1 1, wherein the introduction of the hydrolyzable silyl group is effectec I by P™**V 
the copolymerization reaction of the acrylic monomers in the presence of not more than % by mole o1 ^a cha,n 
transfer agent selected from y-mercaptopropylmethyldimethoxysilane and y-mercaptopropyltrimethoxysHane. 

13 . A process according to claim 1 1, wherein the introduction of the hydrolyzable silyl group is effected b> 'Proceeding 
the copolymerization reaction of the acrylic monomers by using at least one of a monomer selects fr n i a _v.rtfs, 
lane having a hydrolyzable group and a (meth)acryloyloxyalkylsilane having a hydrolyzable group as a part of the 
one polymerizable unsaturated group-containing acrylic monomer. 

14. A process according to claim 1 1 , wherein the introduction of the hydrolyzable silyl group is effected by "P^ng 
the copolymerization reaction of the acrylic monomers by using a monomer selected from a 

ing aaylic monomer, an amino group-containing acrylic monomer, an isocyanate <W^™Q^n^ 
mer a mercapto group-containing acrylic monomer, an epoxy group-containing acrylic monomer, and a carboxyl 
roup clSg acrylic monomer, and thereafter, reacting the resulting polymer with an alkoxys.lane which ,s 
reactive to the functional group in the resulting polymer. 
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